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Overall FAA Rotorcraft Structures Research
HUMS R&D Requirements

Highlights of Process and Criteria Used to 
Develop HUMS R&D Needs
Overview of FAA HUMS R&D Roadmap

HUMS Advisory Circular (AC) Requirement 
Compliance Demonstration
Development of HUMS Operational Requirements
Commercial HUMS Validation
Onboard Warnings

FAA BAA Contract Opportunity Plan

Presentation Outline
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Rotorcraft Structural Integrity and Safety
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HUMS R&D Requirements
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Program Objectives:
Provide Aircraft Certification 
Office with technical 
information including data and 
validated processes for HUMS 
installation, maintenance 
credit, and continued 
airworthiness plan. 

Technical Approaches:
Collaborate with HUMS 
community to conduct R&D 
and collect HUMS data.
Validate and transfer HUMS 
technologies for certification 
and compliance.

Support:
Addition/revision of guidance 
materials for Transport 
Category Helicopters
Development of typical usage 
spectrum for design 
requirements and certification
DT certification requirements
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Development of HUMS R&D Strategy 
and Execution Plan  

Industry’s HUMS and R&D Perspectives
Helicopter OEM’s and HUMS Supplier  

FAA’s HUMS and R&D Perspectives
FAA-industry combined assessment of 
current state of HUMS technology
FAA’s independent process to identify and 
prioritize HUMS R&D needs
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Elements of FAA’s HUMS R&D Strategy 
and Execution Plan

Technology assessment and gap analysis
HUMS technology matrices
Technology assessment criteria

Prioritization of identified R&D needs
Prioritization criteria

Detailed HUMS R&D execution plan
Prioritized R&D tasks, outputs, and ROM
R&D performance metrics and exit criteria

HUMS 5/10 Year R&D Roadmap
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HUMS Technology Matrices –
Developed

HUMS ASSESSMENT AND 
GAP ANALYSIS  
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GAO Technology Readiness Levels

Normally at TRL 9, but can be lower

Years to bring technology to required TRL

Technology Maturation Risk

(Required - Current) TRL

Addressing AC 29-2C, MG-15?

Must be research in nature
Selected for 
prioritization

Certified?
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HUMS Assessment Results
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HUMS R&D Needs – Identified

FAA PRIORITIZTION PROCESS
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Prioritization Criteria

Is the technology really needed for certification?
e.g., cockpit warning devices may not.

What is the impact level of this research on HUMS 
functionality? 

e.g., ground system functionality partition technique 
– not improving HUMS functionality.

Is the research essential for maintenance reduction?
e.g., embedded sensor not really essential.

Will the research improve rotorcraft operation 
readiness?

e.g., low speed sensors not relevant to operation 
readiness.
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Calculated Ranking Score of Each Criterion
Individual Rating Score x Weighing Percentage  

Total Ranking Score of Each HUMS Element
Summation of All Ranking Scores

For Each HUMS Element 

Essential2.82333Flight 
Regime

0.38 +0.78 +0.78 +0.84 +

Rating 
Levels

Rating 
Scores

Readi-
Ness

Maint
Impact

Funct-
nality
Impact

Cert. 
Need

HUMS 
Element

Sample
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FAA HUMS R&D ROADMAP
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HUMS R&D Roadmap
HUMS R&D Areas and Tasks                                     Short                            

Long 
Term        
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Outputs:
Validated developed 
processes and technologies 
demonstrating HUMS AC 
compliance
Substantiated usage and 
maintenance credit

Technical Approaches:
Establish intended purpose of 
HUMS.
Develop certification and 
mitigation strategies to 
address AC requirements.
Conduct HUMS-equipped 

flight tests.

HUMS AC Requirement Compliance 
Demonstration

Technical Objectives:
AC compliance demonstration

Usage and flight regime 
recognition
Load monitoring
Maintenance credit  
validation
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HUMS AC Requirement
Compliance Demonstration

HUMS R&D Areas and Tasks                                     Short                            
Long 
Term        

High  Medium Low Priority:
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Outputs:
HUMS operational 
requirement inputs for 
certification

Technical Approaches:
Direct load measuring
Mechanical and structural 
fault detection/isolation
Software requirements and 
acceptance
Ground-based station 
automated testing

Technical Objectives:
Determination of HUMS 
airborne and ground-based 
system requirements and 
processes including:

Hardware and software

Development of HUMS 
Operational Requirements
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Development of HUMS Operational 
Requirements - Hardware -
HUMS R&D Areas and Tasks                                     Short                           

Long 
Term      
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Development of HUMS Operational 
Requirements - Software -
HUMS R&D Areas and Tasks                                     Short                           

Long 
Term      
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Commercial HUMS Validation

Outputs:
HUMS usage and 
maintenance credit validation 
processes for certification
Data and methodologies to 
support Usage and FCR, 
Load Monitoring, and 
Maintenance Credit AC 
Compliance Demonstrations 

Technical Objectives:
Evaluation of technologies 
including algorithms, 
methodologies, and 
processes for usage 
monitoring and maintenance 
credit 

Technical Approaches:
Evaluate:

Flight condition recognition 
algorithm/methodologies for 
usage-based maintenance
Mechanical and structural 
fault detection/isolation
Component remaining life 
based on HUMS process
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Commercial HUMS Validation
- Algorithm and Methodologies -

HUMS R&D Areas and Tasks                                     Short                           
Long 
Term      
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Technical Objectives:
Assessment of onboard display 
devices to determine their 
reliability, functionality, and 
required response or action to 
displayed/audible 
advisories/warnings

Technical Approaches:
Evaluate types of devices and 
information to be displayed or 
audible.
Assess pilot interface with 
operational aspects of the system.
Study pilot’s response or reaction 
to displayed/audible 
advisories/warnings.

HUMS Onboard Warnings

Outputs:
Requirements for onboard 
advisory/warning and display 
systems or devices
Guidelines for pilots or ground-
based personnel required to 
respond to onboard advisories 
and warnings
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Onboard Warnings
- Responses and Procedures -

HUMS R&D Areas and Tasks                                     Short                           
Long 
Term      
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Questions?

Email: Dy.Le@faa.gov
Phone: (609) 485-4636
Fax:    (609) 485-4004

www.ato.faa.gov
http://airportaircraftsafetyrd.tc.faa.gov
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FAA 2005 HUMS Activities 
and BAA Projected Schedules

HUMS R&D Awards

Proposals Solicitation

MayMarFebJan

Final Draft 

FAA HUM R&D Strategic Plan –
First Draft

Development of HUMS R&D 
Broad Agency Announcement 

Internal Management Review 
Second Draft

White Papers Solicitation 

HUMS R&D Commencement

JulJunAprOutputs/Tasks
01/28

02/25

03/11

White Papers Due 03/25
WP Eval & Selection 04/01

Proposals Due 04/29
Eval & Selection 05/13

06/17

FAA Editing and Publication Process
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FAA Contract Opportunities website

http://www.asu.faa.gov/faaco/index.cfm?cookieTested=TRUE


